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Abstract

This paper reperts on an Australian study around early childhood educators’ attitudeseds@ibveli

the use of touchscreen technologies by very young children, under three years btagady

adopted an ecofpcal perspective and educators and directors of early childhood centres completed an
online surveysand:were interviewed on this specific topic. Data were analysed to itsaifgrs’
competenciéte.g.digital skills) but also possible factors behind attitudes and beliefte@dgrship
styles; training;steaching philosophy). Findings sugges early childbod teachers’ views are
evolvingand they are now mor®nfident when they use technology for work/personal purposes but
not as confident'when integrating technology with very young children. Educators’ @osfadlence
and hours using technologg/significantlyassociated witla positive attitude towards the

incorporation of technology. Their teaching philosophy aksociated witltheir technology use with
very young children. In contrast, training or lack of it is not significant. This dtadydirect
implicationsfor Early Childhood Education as it will contribute to better utat®lisg educators’

views and practices on a hotly debated topic and whether they are ready to change thmwiatraditi
views and embrace this new social realitige need for more research on the influence of
technological use on very young children’s deveiept will also be underlined.
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Introduction

The use.of.touchscreen technologies (e.g. tablets and mobile phones) has grown immensely
in recent years.(Ahearne, Dilworth, Rollings, Livingstone, & Murray, 2015; Holfp@aeen,

& Stevenson, 2015). By the time mactyildren reach threer four yearsof age, 96.6% can

use mobile devicesndeedmost start using them before thengone (Kabali et al., 2035

This growth in the use of touchscreen technologiesokasrreddespite strong
recommendations from the American Academy of Pediaffa®) (Strasburger et al2013

for children.undethe age ofwo to have no screen time, and for those tiverage ofwo to

have no merethan two hours per day sciessed egagement. In 2014, Christakis proposed
to rethink the"AAP recommendation, as tablets are interactive and portable, enhance active
participation and joint attention and children are able to make choices andttekedmatrol

of their learning (p. 400).

Follewing Christakis’ proposal, in 2016 AAP announcedisedrecommendations.
For children under 18 montled age the current recommendatioma®nly engage in video
calls for screen activityand for childrerwo to five yearsof age to engagweith high quality
programs forsne more than an hour a day. Paren@swencouragetb coview and interact
with their children during screen activity enhance learning opportunities through asking
guestions andbuilding on children’s vocabulary and understanding of coltegathers can
also benefitfromesearch in this area and how educatiapalications are really
‘educational’, and not used just for entertainment purposes. Rasbk, Zosh, Glkoff,
Gray, Robb, & Kaufman (2015) explain the four pillars of learning: active, engaging,
meaningful and_social learning which should be addressed by modern apps io eadisfy
the ‘educational’ label

Forthose children whattendan early childhoodEC) setting, educators are a critical
influence. Professional decisions on whether or not to implement technology imaoksisast
a significant impact on children’s learning and development (Plowman & McPake, 2013).

Research on educators of older childrendlsshighlighted specificdctors preventinghe
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laterimplementation of technology, such as: technology anxiety; lack of training; lack of
efficient leadershipandmore(Aldunate & Nussbaum, 2013; Palaiologou, 2016). However,
there is limited researain the beliefs or attitudes BIC educators who work with children
under three years of ageAustraliaand elsewhere

Early'years are fundamental for atleasof development (Sylva, Melhuish, Sammons,
SirajBlatchford, & Taggart2010) andhe educatos role is crucialThe use of technology
hasattracted alot of negative atteon meaning that sonezlucators may be hesitant to use
technology: with very young children. The present study contributes to our knowleégz on
educatorsattitudes and beliefs regarding the use of touchscreen technology by very young
children while at the same timexploringvariousteaching philosopksand leadership
issues. The'term'educator’ andteacherareused interchangeably beldw refer to
practitioners within early childhood educati@CE). ‘Very young children’ are defined as

those below the age of three years.

Research on &ctors impacting integration of technology intoECE
Studies haveridentifietirst-order extrinsic (or external) arsg¢conderder intrinsic (or
internal) factors‘that influence teacher praciogermsof integrating technology into tire
classroom.program&(tmer,OttenbreitLeftwich, Sadik, Sendurur, & Sendurur, 2012;
Lynch & Redpath, 2014). External factors include access to technology, time to operate
technology to build user confidence, professional development, training and support. Internal
factors include teachers’ pedagogical beliefs, whether they feel that children benefit from
leaming with_technology, and their own confidence in using technology.

More recently, internal factors such as attitude and philosophy have been
demonstratedste,have an impact on how teachers integrate technology. Lynch and Redpath
(2014) closely.followed a teacher in her first year of practiceoasdrved how technology
was integrated-intberclassroom. In the beginning, singitatedher succeeding kindergarten
teater s practice and incorporatadiiPad as part of literacy rotation groups where children
playedapp games relating to literacy amsked storybook apps. However, this did not match
her persenal teaching philosophy, which was more based on integratinglogghin all
areas of the curriculum and empowering her students to become autonomous (pai®&)s
In the following yeashewas driven bythis philosophy tachange the way iPads were
incorporated into the teaching progrehewovethe use of iPadto the literacy curriculum
as a creative tool ands a resultthe children became the directors of their own literacy
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learning. This study is a cleeaxample of how a teachemphilosophy can directly affect how
technology is integrate@ constructivist teacher views technology as a desiteol to
expand children’s learning, rather than something to be usedbte or driliskill type
activity.

Teachers and paremarticularlyworry about very young children’s fine and gross-
motor skills, language development, working memory, self-regulation, eyesight, future
postural problems and other developmental issues (Bedford, Saez de Urabain, Cheung,
Karmiloff-Smith, & Smith 2016; O’Connor & Fotakopoulou, 2016). A growing number of
studies has.emerged in recent yesesminng the direct impacdf such technologies on
certain developmental areg@@edford et al., 2016; Radeskyilverstein, Zuckerman, &
Christakis;2014. Findings are positive for language and vocabuli@yelopment especially
when adults are present and interact with babies and todellgrévalterLaager et al., 2006
However,morestudies areequiredto encourageducators to see the positive outcomes of

integrating technology withirheir programs.

Methodology
The studyhastwo primary research questians
1) What-do early childhood educators and diredfieeders)pelieve about the use of
touchscreen technologies gry young children (birth tthreeyears of age
2) What are the factors that influence educatond directors(leadery attitudes and
beliefs(e.g. social or personal beliefs; pedagabi@lues; digital literacy skills and

more.

Conceptuaframework
The projecis underpinned by the ecological theory of Bronfenbrenner and Ceci (I994).
theory isconsistent witfEC philosophy(Bowes Grace, & Hayes, 20)2The theoryadopts a
systemic approach, examining social phenomena througtiepping circulasystems.
However, this study only focused tire two inner systems: microsystem and mesosystem, as
the ones directly connected with children and teachers.

As visually represented Figure 1 factors that influenceeachersattitudes and
beliefs are categorised inside the different systems. Stémimgthe inner aicle, the
‘microsysterhwe explore teachérpersonalkcharacteristics andeliefs.Then the
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‘mesosystemis explored with reference to workplace cdrais, training, relationships with
colleagues and leadership practidagerrelationships between these timoersystemsre
finally discussedincluding philosophical views, which are both personal and influenced by

the sociocultural context.

MACROSYSTEM

EXOSYSTEM
Early childhdQd educatign (ECE)
MESOSYSTEM

Leadershjg

Digital skills

Confidence
MICROSYSTEM

Age Gender

Qualifications  Experience

of devigés

Rildren’s Home use

Figure 1. A visual representatioof factors influencing educator beliefs based on
Bronfenbrennes _ecologicamodel.

Other researchers have used alternative categorisatiorexdrople, Palaiologos’
international study (2016, p. 5) &@CEteachersdispositions towards digital devices in play-
based pedagogygentified three key themes: tabkhavioural orientation (tasks teachers
complete with digital devices); emotional orientation (teacHegesings toward digital
devices) and coping orientation (teachers’ intentions when using digital devitles)b and
Kautz (2015, p. 11), in contrast, developed pé&ispective framewk for categorising the
factors preventing the integration of technology in ETRey presented three broad
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perspectives impacting these factdhe‘individualist (internal characteristics), the
‘structuralist (organisational characteristics) and timteractive (technology integration
seen as a process and the interrelationships between adtbile these previous attempts
have significantly contributed to a deeper understandigCéteachersbeliefs and
attitudestowards technology, this study’s primary aim fesas educators responsible for

the youngest childreat the earliesstages ofechnological engagement.

Participants

EC educators and directors who work, or have worleth infants and toddlers in Australia
completed the"online survey € 203) and focus groups were also conducted to elaborate on
their views(n = 21 educatorsn = 7 directors/leadersParticipants for the focus groups were
recruited fronthe universitys ECE centres (three centiesndalso from the metropolitan
area of Sydney.and Melbourne. Convenient samphag adopted as it is common in small
scale studies"(donassen, 2004). The invitation to participate in the focus groupdwdaslinc
at the endrofithe:survey, in the university website and in the Early Childhood Australia
website (online advertisement). The only requirement to participate in the sisdp Wwave
experiencevorking with very young children. Ethical approval was obtained by the
university‘and appropriate informed consent was sought from particgrémt$o advertising

the survey/eonducting tHecus groups.

Measures,angrocedure
A detailedonlineisurvey and semistructured intervievguide wereemgdoyed. The survey
wascreded withQualtricsandhad three main partQuestions weréothclosel and open
ended with sub-questions depending on respohsaslers and educators completed the same
survey but leaders had six additional questions to answer.
In line with the first inner circl¢Figure 1) the microsystenthe first part of the
survey asketkachers
e__about their personal characteristjage experience etc);
¢, about their skills with technologyrhese wer87 staements (e.g. ‘I feel
confident in using a tablet device’; ‘I know how to upload files’; ‘I know how
to create a video/movie’ etc) adapted from van Deursen, Helsper and Eynon’s
(2019 questionnaire with permission; and
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e abouttheir confidence in the general use of technology, confidence in
integrating techology with very young children and theasms for their
confidence ratings (e.g. overall, how confident would you consider yourself
with using technology for personal/work reas@n

The second padf the surveyin alignment with the second circle, timesosystem

(Figurel), included questions:

e.wabout theuse oftechnological devices and hours of use for
personal/workplace reasons (e.g. digital technologyugein your
workplace; how many hours per week you use this type of digital technology
etc);

eswabout the technological devices/hours of use with very young children (e.g. do
you use any of these technologies with infants or togdjer

e about leadership (e.g. do you think that your staff is generally supportive of
the use of digital technology with young children?; do you think that your
staff is generally confident with the use of technology with young children?);
and

e “aboutparents/home use.Q. are you aware of whether your infants/toddlers
are using any type of digital technology at home?; How do you know about
what type of technology children are using at homé&®. résults fronthe

home questionare not included in thipaperas the focus is on educatprs

Interrelationships between the different systems were expiotéé thirdpart of the
survey, by including questions aroutedches pedagogical gmroaches and views on

children g.g.five philosophical statementdppendix B).

To further elaborate on attitudes and beliefs, focus groupsdittators and
directors wererganised. Each focus group lasted from 40 to 65 minutes and was conducted
in a university room or via Skyptterviews were recorded and transcribed. Deductive
analysis'of each transcription followed and responses were first categorised into the six pre
existing themes‘emerging from the interview questions (ways of use, views oologghn
reasongor views,impact of views, the future, lo¢r issues). Each theraadallocated
responses wertlen reviewed by another researcher to ensure consistency. Common sub-

themes in each larger theme were then merged.
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Results
Data was entereth SPSS (v. 22) anfilequencies and descriptive statistigsre obtained.
Anovas, correlationand regressions were performadoin SPSS to reveal statistically
significant'relationships betweelifferent factorsn orderto answer the second research
guestion fthe study.

Microsystemidactors andbeliefsbased on oline surveysandfocus groups

As expectéed, educators were mostly female and their age ranged from 30 to 60 years.
Qualifications were relevantly highith the majority (72%) reporting a bachelor (university)
degree or'higher. The majority of teachers also had a substantial amount of expétfénce
EC (81% had'more thdiive years’ experiengeand with infants/toddlers (63%admore
thanfive years.experiencé.

The digitl skills statements were answered in a-freént Likert scale‘fot at all true
of mé to ‘very true of me’). A total score was calculated ranging from 37 to 313. Qverall
teachers rated themselves quite higbr their digital skills with the majority having a total
scoreof 213 (mean 182 arffD 90.6). In the questions regarding confidence in using
technology for.persoaorkplace reasong 3%rated themselveisom seven to te(ten was
the highest score).

In contrast, the ratings for confidence in using technology with very young children
werenot ashigh. Only 32% of edwtorsreportedfeeling confident enough (from seven to
ten) to use dechnology with children under three years of age. The reasonsthahliackof
confidencewerea combination of both microsystemic and mesosystemic fattarshers
personal belief that very young children should not use technology (&kckpf
training/knowledge/support/resources (30% to 49%iflict with personateaching
philosophy (39%); and concern about harming children (39#®se results were also
reflected in thdocus groups. One of the teachers, E. explained: ‘...I just think it's the quality
of what they’re.doing and their understanding of it. | guess the harder part is also the
educators’ understanding of it....we’'ve got iPads now, like | said, that we can ueewbut
do we use them'is what we need to look at, and making sure that they are used in a way that
will benefit the children’ Another teacher referred to her personal feelings: ‘I know that we

don’t use it but | feel like warenot meant to use it a lot. But that is just a feeling Finally,
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reasonselating to workplace conflts, lack of interestor parents being against the use of
technology reced much lower percentages (24%, 2@¥d 8% respectively).

Interviewsrevealedhatconcernn technologyand very young children gathered
around developmeiitmaturation perspectives.g. technology is better suited for older
childrenspre=sehoolers, four or five year olds)don the impact of technology on social
skills, relationships, language and brain developn@né teacher even referred to ‘a stigma
attached to technology that | feel like will eventually disspéity GMA) which reveals the
negative extremes often presented by méldias result is consistent with previous studies
reporting considerable concerns on behalf of teachers and parents about the lomgaetm
of technolagy for very young childre®@{ Connor & Fotakopoulou, 2016The majority of
teachers referred to the need ‘B@ttinglimits’, ‘having a balance’, ‘b@g informed about
the quality of tools’ and using technology in meaningful, purposefulrdadtional ways to
benefit childre, extend their skills, exploiaformation, create and not just playsing
technology as another branch of their learn{ibg’ M). But were also other teachers who
were worried about: declining physical activity (‘it seerogvithe much more common thing
is for a toddlerto be able to use their smartphone than it is for a child to be able to climb’),
promoting‘consumerism (‘they have become consumers of technology in a small amount of
time’), using devices as a mere babysijtiool or causing addictive habits (e\wghen they
see a screen.they are drawn to it regardless of what is oh there

In‘regard to pedagogical paches, moving closer to the mesosystem, teachers
chose théplay-based approach to curriculuas their most oftensed approach (85%lhis
was followed by ‘caregiving(84%);‘emergent approatk80%)‘attachmerit(66%) and
‘developmental approaclic4%). More than half also reported that they ‘lsarning centrés
in their rooms very often (57%). The least frequent approachtha®mebased (25%).

Out of the five ‘philosophicalstatementsthe one that resonated with most educators
was thatchildren are young explorers/creators...and it is good for them to play with
integrated;"developmentally appropriate technold@$%). The second statement most
consistentwithsteachénghilosopheswas theyoung children have rights and educators
have to respect these righf§3%). The traditionaliew of children asinnocent and in need
of protection®also resonated with 39% of educatoirsil&r percentages wereperted by
leaderqTableS1 - Appendix A.

The largest percentagetefichers reported that touchscreen technologies could be
used for documenting learnii@1%, e.g. taking photos when children are doing an

interesting activity and assessing learning (26%). Similar trends are obsertieel leaders
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views (TableS1 - Appendix A. Finally, the majority of teachevgerenot sure whether their
views on the use of technology by very young children would change in the future and only a

small percentage (13%) gave a negative answer to this question.

Mesosystemitactors andbeliefs based on online surveys and interviews
The technological devicased most frequently for personal reasons were smartphones (23
hours per week) followed by laptops (12 hours per week) and tahieehOurs per week).
Almost halfef.the centresurveyed have computers/laptops in each room (43%jell as
tablets (46%)Overall, digital cameras wethe most popular tools with children under three,
and were often used as an exampl@&appropriate’ technological practices with very young
children(tablets were the second most popular tool and computerdetcbnic toys the
third with very.similar percentagesAppendix A, Table S1). All educators reported using
devices sparingly with very young childretess than five times a yeéaAdditionaly,
teachers reported that 90% of times at least one educaavittdhe children when they
used any typewof technology. This finding was expected given the very young age of children
and the"associated regulations of having at least one educator constantly present.
Lesssthan half the teachers (36%) reported integy&chnology appropriately for
this age group. However, when asked to explain what they meant/did in regard to mgegrati
technology: theyrovided some great examples. Most examples concentrated around the use
of music/dancing/sounds/cultural music/lullabies (e.g. with the use of Spobfys iP
YouTube)as well avideos/photos/projectors and storiEgamplesincluding how the
concept othe:metamorphosis of the butterfly’ was explored with the help of iPads or a
project around.frogs, provide evidence that integration of technology is possible and is
happening with:this age group
In regard.to training and professional developmmiatnyeducatorg§65%)werenot
very satisfied with the amount of time nor the quality of training received ilash&éve
years. The'majority (88%) received less than 20 hours of traiwimgh was mostly
‘technical (howsto use one device). More importanily the last three year80% of
educators claimed to haveceived no trainingh use of technology with infants/toddlers. The
20% of educators who had some training reported that it was focused on children from birth
to five yearswith no specific focus on birth to thrgears— general guidelines on how to
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limit screen time and increase playing outdoors,taecappropriate use of technology at
home.

Descriptive sttistics were also calculatéar 58 participantswith a leadership role
(e.g. directorsroom leaders, managers, etdjo completedhe survey (out of the 203
participantstin-totaj)we use the terrileadersfor this group of participants. Most of them
werehighly qualified very experienced and quite confident in their personal use of
technology, although not in the context of very young childrenTabkeS1 in Appendix A).
While theyydid not think they had hadlot of training most of thenwere satisfied with the
training theydid.receive. Pedagogical beliedad philosophies/ere also quite similar
between educators and leaders. Importaatiyiost half (49%) of the leaders reported that
educators wersupportive of the use of technology within their cesytaéthough a significant
percentag€22%)were na sure. Similarlyalmost half of thdeaders reported that educators
are‘open to the idea of incorporating technology in their rooms’ (48%, do not know: 22%).
They also elaborated @@me factorshat may prevent educators from incorporating
technologyMost referred to microsystemic reasons suchldmelieveit is not appropriate
‘It is detrimental for brain developmé&nO ther activities are more importgnChildren
learn via play with real equipment and real people’; ‘We value play and hands on self-
discovery’;and similar.Theyalso mentioned mesosystemic reasons: the lackioirnga
resources, knewledgmdresearchand the use of technology being against the cantre’
policy or not favoured bfamilies.

Less than halbf leaders (47%) believed that educators are not very confident in the
use of technology with very young childrimtheir settingand only 10%ef leadersvere not
sure whatto repordn this questionThis resulf although not exactly the same as whaét al
participants reportedlemonstratethat leaders havaveralla more positive view on
educatorscompetencies.

Teachers'and leaders also underlined the importance of having a clear set of
guidelinesorawritten policy on the use of technolwgyparents, children and themselves in
their workplace:

- within our service, if we are going to use technology with
children | think we need to have the policy and the work practice
about what is appropriate with young childrer(by Sam)

Interrelationships between systemsbeliefsbased on online surveys
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This section includethe analyses with different microsystemic and mesosystemic variables.
Demographic datevere analysed first (microsysterNOVAs between subjectsnd
correlationsvereperformed to examinany possible effect of age, academic qualifications
years of experiencand workplace position dwo dependent variabledigital skillsand

hours ofitechnology use at vkptace The variable of gender was not investigated asahe
between males and females was not balafidadcey & Reidy, 2002). Nsignificanteffect

of any factor on digital skiller hours of technology use at workplace was found.

Thescore from the digital skills vgasignificantly associated with the hours of

technology.usewith children and the numbetypés of technologgC educators use.

The twotailed Pearsdisr analysis betweethe factor of digital skills and the hauof

technology use outside work/hourstethnologywith childrenrevealecanr = .395 moderate
correlation coefficient between the scores. The associated probabilitydeve)@1)

indicated that these results were unlikely to have arisen by sampling error. Also, a’Bearson
analysis betweethe factor of digital skills and the number of types of technology used in the
workplacerevealed= 415, moderatith associated probability levgh € .001).The

moderate correlations were further investigated with regression andlysss. regression
analysis revealed that digital skills are correlated withthes of technology useith

children Confidence limits were 95% and the slope was between 4.208 and 6.353. The F-
value (94.314DF = 1,184) had an associative probability levepef.001. Linear regression
analysis alsoevealed that digital skills are correlated wiitle number of types of technology
usewith children Confidence limits were 95% and the slope was between 4.198 and 5.983.
The Fvalue (19.546DF = 1,184) had an associative probability levebef.001.

Training.in.the use of technology with childneas significantly associated with

educatorseonfidence in how to integra¢ehnology in their everyday practice.

Two-tailed,Pearsadis r analysis betweethe factor of hours of technology uséh children

and hours of‘technology trainirfpr use with childrernyatisfactiorwith technology training
revealed anonsignificantcorrelation.Two-tailed Pearsdisr analysis betweethe types of
technology use and the hours of trainiegealed = .375 moderateith associated

probability level p < .001). A moderate correlation was also observed between the hours of

technology training and confidence in technologywgke childrenwith r = .411 0 <.001).
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Linear regression analysis revealed thaurs of trainingorrelated withthe type of

technology use with children. Confidence limits were 95% and the slope was between 3.104
and 5.373. The Walue (1.184DF = 1,184) had an associative probability level of

p < .001. linear regression analysis also revealetitibars of trainingorrelated with
confidencerinttechnology uséth children Confidence limits were 95% and the slope was
between 4.324 and 6.574. The F-value (1.283= 1,184) had an associative probability

level ofp <".05.

Digital skills scoreand hours of using technology with children were significantly

associated\with/EC educatomrgsponses to the teaching philosophy statements.

Teachersapproaches to curriculumere correlated with digital skills and hours of
technology usevith children. Both correlations were non-significa@articipantsresponses
to the five philosophical statements and the hours of technology use outsideexeakso
non-significant. Brticipants responses to the five statements were significantly correlated
with digital.skills'andhours of technologysewith children. Linear regression analyses
revealed that'teachéngsponses to the philosophical statememtie significantly associated
with thedigital skills scoreand also the hours of technology use with childdstails in

Appendix B).

Teachersalsounderlined the importance of teaching philosophies in their interviews:
I'think there will definitely be a link between your teaching
philosophy and your use of technology. Because if you are like
maybe someone that really values that prescriptive type of learning
might use an iPad as a teaching tool, not as an open-ended
resaurce. They might have like, | have seen applications whese
likey*Let s learn new letters and numbers andslebunt how
many blue fish are herelLike those sorts adpps that are really
specific. ...So, | think that depending on the way in which you
value learning and how you learn would definitely impact the way
in which you use technology day-day.(by Mel)

It is evident from this quote that EC teachers have strong personal views on how

children learnThese views are important elements of their teaching philosophgsand
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revealed in this study’4% of educators believed children are ‘explorers and creators’) also
important elementsf incorporating technologin everyday practice. Opeeanded approaches
are highly valued in ECE and teachers would appreciate these type of approaches to be more

strongly embraced by new technologies together with tailored to their needsgtraini

Discussion
This Australiansstdy focuseson ECE teachersattitudes and beliefs around the use of
technology with'very young children. Although the gap in the literature review is
unquestionable and more workéguiredto investigate the exosystems and macrosystems,
this study offers a significant transformation in our knowledge abGwducators. It reveals
a changing trend in views on the use and integration of technology from a very young age.
Consstent with.recenteports Kerckaert Vanderlinde, & van Braak, 2015; Palaiologou,
2016 teachersn.this study were found to be more confident in their personal use of
technology-andimore open to change.

ECteachers are now usingchnology every day and many of them are open to the
possibilities of usingt with the youngest of our children. Teachers in this study were also
well informedregarding what integration of technology means with young children in
particular. The majority of them see very young children as ‘young explorerstiaadors
they resistithe passive nature of technological engagements and they value’ shilghéen
However,as previously reported by Palaiologou (2016), they are not as convinced about the
involvement of technology in play and how new touchscreen technologies could potentially
enhance childrés free play, a core value BCE

As.personal use and engagement with technology increases teachédence in
their digital-skills also grows. Training and professional development is@ortamt
mesosystemic factpbut what is more important tee need to tailotraining to teachers
everyday needs and interacts with very young childrerasclearly indicatedy the findings
of this study.|In contrast, leadership consideratialispugh importan{Ertmer et al., 2012),
were not foundito be a decisifactor. Teachers and leaders sharery similar views and
seem to work in harmony and no problems were identified which could prevent teachers from
using technology in their rooms. Technology provides rich opportunities for teachers
(including leaders) toollaborate and learn from eactierand one possible reason for this
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is that in EC centredemocratic and distributional styles of leadersrg encountere@@®odd,
2012). Overall, leadership was not found to significantly improve or ‘harm’ the use of
technology in EC centres, but thember of questions was limited and further research may
concentrate on this topic to shed more light in this &fe&rosystemic factors, such as
legislation, state regulations fBICE settings (e.g. very young children are not to be left alone
at any point) teachersleadership courses etc were not explored in this samy it would be
useful for themto be taken into account in future research.

Aninnovative element of this study was the focus on pedagogical approaches and
philosophical viewsissociated witlehildren. However, the questions were limited. Results
are mixed'but there is a definltek between educatdrsiew regarding children and their
personal use ©f technology. When cleldare viewed as explorers and creators an emphasis
is placed on whateveanfacilitate their investigatiorexperimentations. Even very young
children are seen as having their own rights and not just needs. Given the statistically
significant results ofhis study we would suggest that additarwork in this area is
imperativeto further elaborate on teachers’ views around how children learn best and what
they consider.‘creative’, ‘developmentally appropriate’, ‘explorative’ etc in regards to
technologeal use In combination with the need for more holistic trainiitgvould be useful
to see whetherwork on teaching philosophies first and then technological training could be
effective forECteachers.

Older reportsuggestinghat EC educators artalling behind, and ‘missing the boat’
with technology (Parette, Quesenberry, & Blum, 2010) seem outdated now. Insteheys$
are sceptical and critical of wdh oneis the‘right boat’ for very young children. Given that
this is a criticalge for all aspects of developmamid that technology is an undeniable part
of everyday life for these children and will be even more eminent as they grow ugpesluca
are concerned abohbw to establish a ‘positive start’ in using technoldggsearclnas
shown that.‘poblematic media habits may predict a trajectory of increasingly excessive use
through adolescence’ (Radeskyal.,2014, p. 1176) and therefore tharly years are
fundamentalECeducators carry a heavy responsibility as the first teachers children
encounteroutside theome EC educatorare not rejecting technologsgtherthey need more
training, support, knowledge and research. Future, multidisciplinary and longitudieataile
around the impact of technology on young children’s brain, language and @hgoar
development is crucial as highlighted by teachers not only to alleviate concerisrandte
‘the stigma’ but also to help theembrace the future anidtegratemore technology in their

practice in a way that is benefici@r this age group.
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Conclusions— Implications
This studyhasadvanced our knowledge on what is happenirgGi settingsin Australia.
More research is imperative and future studies could:

e prioritise investigating very young children’s perspectivestaonw they usemew
technologies;

e design longitudinal projects following holistic, ecological approaches and outcomes
of young children’s use of touchscreen techn@sgire examined witbntemporary
methodSy(e.g.ain research

e examineEC leadership perspectives and initiatives; pssional development modgls
policy documents and regulations on the use of technology for very young children
(exosystemic and macrosystemic facipasnd

e investigate parental beliefs and routines around the use of technology at home and

culturaleffects.

The findings of this studgnayalsocontribute tevardsbuilding strongermoreequitable,

ethical and inclusive communities where all childsemnghts are respected and supported and
where edueators feel empowered to introduce pedagogical transformations. Findings ca
inform future educational poles and teacher education progra@evernment repts

around digital literacyaveto be inclusive andarefully consider the neetiequirement®f

all teachers.

Statementssorethics, open dataand conflict of interest

The study hasthics approval from Macquarigniversity. Data from the survey and the interviews
are available for review. Authors will retain data for five years as per Universitglmas.
Permission to access the data can be provided through the Ethics committee of iglabgjuarsity.
Pseudonyms have been used throughout the paper to ensure confidentiality and andoymity

conflict offinterest to declare.

This article is protected by copyright. All rights reserved



References
Ahearne, C., Dilworth, S., Rollings, R., Livingstone, V., & Murray, D. (2015). Taarken
technology usage in toddlewstchives of Disease in ChildhootD1, 181-183. doi:
10.1136/archdischild-2015-309278

Aldunate, R.,.& Nussbaum, M. (2013). Teacher adoption of techndBmgyputers in
Human Behavior, 28), 519-524. doi: http://dx.doi.org/10.1016/j.chb.2012.10.017

Bedford, RY; Saez de Urabain I. R., Cheung, C. H. M., Karmiloff-Smith, A., & Smith, T. J.
(2016)=Toddlersfine motor milestone achievement is associated with early
touchscreen scrollingzrontiers in Psychology,.@loi: 10.3389/fpsyg.2016.01108

Bowes, J.,.Grace, R& Hayes, A. (2012). The role of Context in Children’s Development. In
J. BowesR. Grace& K. Hodge, (Eds.Children, families and communities: Contexts
and consequencépp. 3—17). Melbourne: Oxford University Press.

Bronfenbrennery U., & Ceci, S. J. (1994). Nature-nurture reconceptualized in develpment
perspective: A bioecological mod®sychologicaReview 101(4), 568-586.

Christakis, D. A. (2014). Interactive media use at younger than the age of 2 yeart Time
rethinkithe America Academy of Pediatrics guideline? JAM&diatrics, 1685),
399-400. doi: 10.1001/jamapediatrics.2013.5081

Dancey, P., & Reidy, J. (2003tatisticswithout maths for psychologidinburgh: Prentice
Hall.

Ertmer, P. As=Ottenbreiteftwich, A.T., SadikO., Sendurur, E., & Sendurur, P. (2012).
Teacher beliefs and technology integration practices: A critical relatiordhipputers
& Edueation,59, 423-435. doi: 10.1016/j.compedu.2012.02.001

Hirsh-PasekKs#Zosh, J. M., Golinkoff, R. M., Gray, J. H., Robb, M. B., & Kaufman, J.
(2015). Putting Education in “Educational” Apps: Lessons From the Science of
Learning.Psychological Science in the Public Interd€(1), 3-34.

Holloway, D. J., Green, L., & Stevenson, K. (2015). Digitods: Toddieush screens and
Australianfamily life. M/C Journal 18(5). Retrieved 23 August 2016

from www.journal.media-culture.org.au/index.php/mcjournal/article/view/1024

Jonassen, D. D. (2004jandbook of Research on Educational Communications and
Technology2nd ed.). London: Lawrence Erlbaum Associates.

This article is protected by copyright. All rights reserved


http://www.journal.media-culture.org.au/index.php/mcjournal/article/view/1024�

Kabali, H. K., Irigoyen, M. M., Nunez-Davis, R., Budacki, J. G., Mohanty, S. H., Leister, K.
P., & Bonner, R. L. (2015). Exposure and use of mobile media devices by young
children Pediatrics, 13@), 1044—1050. doi: 10.1542/peds.2015-2151

Kerckaert, S., Vanderlinde, R., & van Braak, J. (2015). The role of ICT in early childhood
education:*Scale development and research on ICT use and influencing
factors.European Early Childhood Education Research Joyr23(2), 183-199.

Lynch, J., & Redpath, T. (2014mart Technologies in early years literacy education: A
metanarrative of paradigmatic tensions in iPad use in an Australian preparatory
classroomJournal of Early Childhood Literacy,4(2), 147-174. doi:
10.1177/1468798412453150

O’Connor,d. /& Fotakopoulou, O. (2016). A threat to childhood innocence or the future of
learning?"Parents’ perspectives on the use of tsaden technology by 0-3 yealds
in the UK.Contemporary Issues in Early Childhood(2); 235-247.
doi:10.1177/1463949116647290

Palaiologowu, I. (2016 Teachersdispositions towards the role of digital devices in play-
based.pedagogy in early childhood educatiarly Years36(3), 305-321.

Parette, H..\P,, Quesenberry, A. C., & Blum, C. (2010). Missing the boat with technology
usage in early childhood settings: A 21st century view of developmentally appropriate
practice:Early Childhood Education Journal, &), 335-343.

Plowman, L., & McPake, J. (2013). Seven myths about young children and technology.

Childhood Education89(1), 27-33.

Plumb, M., &Kautz, K.(2015). Innovatioreterminants and barriei& tri-perspective
analysisof IT appropriatiorwithin an early childhood educati@mdcare
organisationAustralasian Journal of Information Systerh8, 1-22. dai
10.3127/ajis.v19i0.1209

Radesky,.3..S., Silverstein, M., Zuckerman, B., & Christakis, D. A. (2014). sdént
regulation anakarly childhood media exposufediatrics,1335), e1172—e1178.

RintakorpigKsskipponen, L., & Reunamo, J. (2014). Documenting with parents and toddlers:
A Fianish case studfarly Years, 3@), 188—-197.

Rodd, J. (2012 eadership in early childhoodJK: McGraw-Hill Education.

Strasburger, VC., Hogan, M. J., Mulligan, D. A., Ameenuddin, N., Christakis, D. A., Cross,
C., ... & Moreno, M. A. (2013). Children, adolescents, and the meddiatrics,1305),
958-961.

This article is protected by copyright. All rights reserved



Sylva, K., Melhuish, E., Sammons, P., Siraj-Blatchford, ITa&ggart, B. (Eds.).
(2010).Early childhood matters: Evidence from the effectivegmieool and primary
education projectLondon: Routledge.
van Deursen, A. J., Helsper, E., & Eynon, R. (20MBasuring digital skills: From digital
skills tortangible otcomesRetrieved 5 January 205®m
http://doc.utwente.nl/92924/1/Measuring_Digital_Skills.pdf
Walter-Laager, C., Brandenberg, K., Tinguely, L., Schwarz, J., Pfiffner, M. R., & Moschner,
B. (2016). Mediaassisted language learning for young childiffects of a word
learningwapp on the vocabulary acquisition of yearolds.British Journal of
Educational Technology, 48), 1062—-1072.

This article is protected by copyright. All rights reserved



